THESE TERMS GOVERN YOUR USE OF THIS DOCUMENT

Your use of this Ontario Geological Survey document (the “Content”) is governed by the
terms set out on this page (“Terms of Use”). By downloading this Content, you (the
“User”) have accepted, and have agreed to be bound by, the Terms of Use.

Content: This Content is offered by the Province of Ontario’s Ministry of Northern Development and
Mines (MNDM) as a public service, on an “as-is” basis. Recommendations and statements of opinion
expressed in the Content are those of the author or authors and are not to be construed as statement of
government policy. You are solely responsible for your use of the Content. You should not rely on the
Content for legal advice nor as authoritative in your particular circumstances. Users should verify the
accuracy and applicability of any Content before acting on it. MNDM does not guarantee, or make any
warranty express or implied, that the Content is current, accurate, complete or reliable. MNDM is not
responsible for any damage however caused, which results, directly or indirectly, from your use of the
Content. MNDM assumes no legal liability or responsibility for the Content whatsoever.

Links to Other Web Sites: This Content may contain links, to Web sites that are not operated by MNDM.
Linked Web sites may not be available in French. MNDM neither endorses nor assumes any
responsibility for the safety, accuracy or availability of linked Web sites or the information contained on
them. The linked Web sites, their operation and content are the responsibility of the person or entity for
which they were created or maintained (the “Owner”). Both your use of a linked Web site, and your right
to use or reproduce information or materials from a linked Web site, are subject to the terms of use
governing that particular Web site. Any comments or inquiries regarding a linked Web site must be
directed to its Owner.

Copyright: Canadian and international intellectual property laws protect the Content. Unless otherwise
indicated, copyright is held by the Queen’s Printer for Ontario.

It is recommended that reference to the Content be made in the following form: <Author’s last name>,
<Initials> <year of publication>. <Content title>; Ontario Geological Survey, <Content publication series
and number>, <total number of pages>p.

Use and Reproduction of Content: The Content may be used and reproduced only in accordance with
applicable intellectual property laws. Non-commercial use of unsubstantial excerpts of the Content is
permitted provided that appropriate credit is given and Crown copyright is acknowledged. Any substantial
reproduction of the Content or any commercial use of all or part of the Content is prohibited without the
prior written permission of MNDM. Substantial reproduction includes the reproduction of any illustration or
figure, such as, but not limited to graphs, charts and maps. Commercial use includes commercial
distribution of the Content, the reproduction of multiple copies of the Content for any purpose whether or
not commercial, use of the Content in commercial publications, and the creation of value-added products
using the Content.

Contact:
FOR FURTHER PLEASE CONTACT: BY TELEPHONE: BY E-MAIL:
INFORMATION ON ) ) )
The Reproduction of MNDM Publication Local: (705) 670-5691 pubsal d
Content Services Toll Free: 1-888-415-9845, ext. ubsales@ndm.gov.on.ca

5691 (inside Canada,
United States)

The Purchase of MNDM Publication Local: (705) 670-5691

MNDM Publications | Sales Toll Free: 1-888-415-9845, ext. Pubsales@ndm.gov.on.ca

5691 (inside Canada,
United States)
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LES CONDITIONS CI-DESSOUS REGISSENT L'UTILISATION DU PRESENT DOCUMENT.

Votre utilisation de ce document de la Commission géologique de I'Ontario (le « contenu »)
est régie par les conditions décrites sur cette page (« conditions d'utilisation »). En
téléchargeant ce contenu, vous (I'« utilisateur ») signifiez que vous avez accepté d'étre lié
par les présentes conditions d'utilisation.

Contenu : Ce contenu est offert en I'état comme service public par le ministére du Développement du Nord
et des Mines (MDNM) de la province de I'Ontario. Les recommandations et les opinions exprimées dans le
contenu sont celles de 'auteur ou des auteurs et ne doivent pas étre interprétées comme des énoncés
officiels de politique gouvernementale. Vous étes entierement responsable de I'utilisation que vous en faites.
Le contenu ne constitue pas une source fiable de conseils juridiques et ne peut en aucun cas faire autorité
dans votre situation particuliére. Les utilisateurs sont tenus de vérifier I'exactitude et I'applicabilité de tout
contenu avant de l'utiliser. Le MDNM n'offre aucune garantie expresse ou implicite relativement a la mise a
jour, & lI'exactitude, a l'intégralité ou a la fiabilité du contenu. Le MDNM ne peut étre tenu responsable de tout
dommage, quelle gu'en soit la cause, résultant directement ou indirectement de I'utilisation du contenu. Le
MDNM n'assume aucune responsabilité Iégale de quelque nature que ce soit en ce qui a trait au contenu.

Liens vers d'autres sites Web : Ce contenu peut comporter des liens vers des sites Web qui ne sont pas
exploités par le MDNM. Certains de ces sites pourraient ne pas étre offerts en francais. Le MDNM se
dégage de toute responsabilité quant a la s(reté, a I'exactitude ou a la disponibilité des sites Web ainsi reliés
ou & l'information gu'ils contiennent. La responsabilité des sites Web ainsi reliés, de leur exploitation et de
leur contenu incombe a la personne ou a I'entité pour lesquelles ils ont été créés ou sont entretenus (le

« propriétaire »). Votre utilisation de ces sites Web ainsi que votre droit d'utiliser ou de reproduire leur
contenu sont assujettis aux conditions d'utilisation propres a chacun de ces sites. Tout commentaire ou toute
question concernant I'un de ces sites doivent étre adressés au propriétaire du site.

Droits d'auteur : Le contenu est protégé par les lois canadiennes et internationales sur la propriété
intellectuelle. Sauf indication contraire, les droits d'auteurs appartiennent a I'lmprimeur de la Reine pour
I'Ontario.

Nous recommandons de faire paraitre ainsi toute référence au contenu : nom de famille de l'auteur, initiales,
année de publication, titre du document, Commission géologique de I'Ontario, série et numéro de
publication, nombre de pages.

Utilisation et reproduction du contenu : Le contenu ne peut étre utilisé et reproduit qu'en conformité avec
les lois sur la propriété intellectuelle applicables. L'utilisation de courts extraits du contenu a des fins non
commerciales est autorisé, a condition de faire une mention de source appropriée reconnaissant les droits
d'auteurs de la Couronne. Toute reproduction importante du contenu ou toute utilisation, en tout ou en partie,
du contenu a des fins commerciales est interdite sans l'autorisation écrite préalable du MDNM. Une
reproduction jugée importante comprend la reproduction de toute illustration ou figure comme les
graphiques, les diagrammes, les cartes, etc. L'utilisation commerciale comprend la distribution du contenu a
des fins commerciales, la reproduction de copies multiples du contenu a des fins commerciales ou non,
I'utilisation du contenu dans des publications commerciales et la création de produits a valeur ajoutée a l'aide
du contenu.
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MARGINAL NOTES glderbs_edin&ent;.landl:an unconformity separating it from the Upper syntheses generated by use of standard lithostratigraphic tech- although planar crossbeds and some channel-like features are Ste. Marie. The sequence, which is now submerged, was com- 3. Faults of either type 1 or 2 which have been concealed by ®
amorian L;f_"f'ng IOFTHBIIOD- The weight of subseguent opinion nigues in the Freda/Mica Bay/Jacobsville sequence are inevitably also present. The third facies is a massive sandstone, with poorly posed almost entirely of red medium-grained sandstone, with red sands reworked by high lake levels during the Pleis-
—— gg?::g;ge"éedc; tare(Hac:'onlepns b(e-tg-. ?S?gochk 1975) and of gross oversimplifications. developed cross-stratification and some ripple marks. Paleocurrent some finer grained units and some thick white sandstone beds. tocene epoch.
ntroduction e LateKeweenawan ;’ aen(KaI‘I)ioirozgrwaz)) as been in favour Although significant volumes of the Jacobsville Formation directions determined from trough crossbeds in the Jacobsville Trough crossbedding was very rare in comparison with the natural True bedding inclinations are very difficult to determine be-
The Jacobsville Formation is a thick s " f o | Earl : 9 ' exist on land in Michigan and Ontario, these are dwarfed by the Formation are oriented generally toward the Lake Superior basin outcrops to the north. Clear evidence of channeling was present. cause of the predominance of trough crossbedding at most loca-
R S e e?ue c:re‘-_c;.| predominantly _Early Canadian workers (e.g... McConnei! 1927) referred the amount submerged beneath Lake Superior (Hinze et al 1982, centre. The conctuslon of a fluvial origin for the‘Jaco.bswlle The major sedimentary structures were medium- to large-scale tions. Where dip is observed or implied from other data, it is
b s 8 ofnlg gmgra es w 1!?1 occur onh the ﬁmlre sequence of sandy units, embraemg rocks of Late Figure 10). The unit underlies the entire lake; It is reported from sandstone by Hamblin, based on the above observations, is con- (0.5 to 5 m thick) crossbeds which were deformed and overturned usually horizontai or slightly inclined in the direction of paleocur-
otk e Tihiaths e - Tk S N? lfpelgl_or. e easfte;n shore, tﬂWegn#:ar; to Late Cambflan age, to the "Lake Superior sand- Caribou Island in the east-central part of the lake and below water I'lrmedl by KE"I.OKOSRI (1982) who regarded the congiorperatlc in some locations. These large-scale crosslanjrnahona may repre- rent flow. However, at the north end of Horsehoe Bay and on
B e Saint ar\;? |\;Qr east of Sault St_e. 's;orne ; ed oweggggn of this unit is now referred to as the Freda level on the north side of Michipicoten Island (Kallickoski 1982). facups as pqssmly representing the product of an alluvial fan sent large sand wave complexes developed in major river chan- Highway 17 near Havilland Bay. examples of extremely steeply
T ¥io?1 series oledov;)- yurr:_g rﬁrezzés unfderlaln S:n?:tg; tré‘zcrled 'ﬁy Hgmlblm h(‘:961) as alternating fine arkosic Maximum thicknesses of the unit shown by Hinze et al (1982) environment. nels. Paleocurrent directions, which were predominantly toward dipping and vertical beds occur in close proximity to the major
?anitic = matasedimenta? rc; se_?ﬁ_ram yh ig ﬁn s of older o é:m“ fA" 3: Yy Stﬂe. the gtter'domlnanng in the upper exceed 3000 feel (915 m) in the west-central part of Lake Supe- In Ontario, the vasl majority of outcrops of the Jacobsville the south, conltradict the usual pattern in Ontario of a westerly dip. fault in that area.
% s Jacobsv?;le C,i— 4 II_S . ap g tt:]ws 1 e_dISTI'I"'."J_UtIGn gacobsville S 8 oulcrops 1:edntar10 of what is now termed rior. Based on onshore stratigraphic compilation and use of drill Formation are composed of medium-grained, moderalely well sort- Overlying the large crossbeds were laterally continuous beds of
ol e Al vl < "oims:) i0 dan eb?trﬁtlgrap ically - iy T*:gﬂ e?:":r ilisl!:;wgl bs; tﬁafgblm_(l%ﬂ to the records, Hamblin (1958) showed the maximum thickness in Michi- ed red sandstone. Only sporadically is the feldspar content high laminated silty sandstone. Many features of this exposure are
g ot )cI)f - Giblinland i ow?rier sor(WBDu d?blﬁ‘daﬁgd;mn: i -s ands?une 1 itlh rC; ggtll\(r :' sren - Ptﬁ\:ir:guilgcr?psh:sl a gan to be 1100 .fee.i «335 m). The'pnit pinci'ges out along a line enough for the sandstone to be termed arkosic. Trough crossbed- therefore at variance with othe( observations in Ontario and Michi- Economic Geology Hamblin, W.K. Liberty, B.A.
el 1655 aove on i g g 0 1562 s e AN A S (;a.g.. s 1}5',77 e 198% ) Sh:veé paralle#:q the Michigan-Lake S':;Penor shoreline. In Ontario, how- ?Aggnésml::::sk:ltgu:&:g:e%l{ecutg: z{ %atl:;cnw;;rgmc?:ﬁ:trawd e::: gan, and warrant further study if the opportunity arises. No concentrations of potential ore mineral are known to occur In References 1958: Cambriar Sandstones of Northern Michigan; Michigan Geo- 1980: Paleozoic Stratigraphic Studies on the Michigan Basin's &Y
author. applied the term Jacobsville to the red sandstone outcrops in §;3:i tSler_emar;olg:;ea fﬂéﬁagﬂﬁhfkﬂ:ﬁam' :\:eise'a:{ in natural outcrops are a rgd de ‘chip breccia in alsa:dr:fmg : the Jacobsville Formation. A study was made in 1969 by a Sault, Babcock, L.L. logical Survey Publication 51, 149p. _ , Qf()?hlem)gw;:mpg:r;;zo '7|" o?’ﬁ?:;\?i%?‘ aﬂflh’?“:gaé‘agﬁc’é?;‘f vl
Ontario, although Kalliokoski (1982) expresses some doubt in this 1433 feet (433 m) (Hurick Township, Texas Gulf, File 0010A1) and matrix and a conglomerate. The former is found in many localities, Structural Geology Ste. Marie syndicate to investigate the uranium potential of the 1975; The Jacobsville Sandstone: Evidence for a Lower-Middle 1961: Paleographic Evolution of the Lake Superior Region from sl Soriea: Flald é’”? gan, 9
regard. is Ri ’ b its com { ial lik i Jacobsville based on a sedimentoiogic parallel with the con- ; - | i Late Keweenawan to Lale Cambrian Time; Geological Soci- OQICH SOCIaTy: FeI0 Lonrarece.
Stratiaraphy of the J bsville F I in the Goulais River area, a borehole inlersected over 1800 feet ut units posed of maieria likely to yield the mud clasts are ‘ _ og Keweenawan Age: 21st Annual Institute on Lake Superior ty of America. Bulletin. Volume 72, p.1-18 .
grapny e Jacobsville Formation and ~ Two oulcrops of an oider sequence of sediments occur at (540 m) (Uwenge Township, File 0011) of Jacobsville Formation only exposed in very restricted areas north of Gros Cap and near The distribution of the Jacobsville Formation in Ontario is con- glomeratic uranium ores of the Elliot Lake district. No anomalously Geology. Marquette, Michigan, p.87-123. ety © erica, Bulletin, Volume 72, p. : McConnell, R.G. Jr T ! \m\ % Tsheder : oy
Associated Units ll:hcta) BayTind Alona Bay.dtwho s':ﬁnall bays south of Montreal River without reaching basement. The southern limit of the unit in Gargantua Harbour, both on the Lake Superior shore. The con- trolied by faulting. Kalliokoski (1982) regards the onset of Jacobs- ra{déoa?th;te ;hodnas wHere found mﬂ!‘wo c}e‘%p c!rll_'lih::n:rs| colia:reg wtesg — Hinze, W.J., Wold, R.J., and O’Hara, N.W. 1927: Sault Ste. Marie Area, District of Algoma; Ontario Department ) =1 Sl o : sm i\ ;
arbour. This unit, termed the Mica Bay Formation (Giblin 1974), i i lomerate is exposed in several areas southeast and north of ville sedimentation as caused by Late Keweenawan crustal warp- of Sault Ste. Marie. However, neither 01 these arilinoles intersecte iy ! , . i i i ior: of Mines, Annual Report for 1926, Volume 35, Part 2, p.1-52. s p3 X, S
The Jacobsville sandstone was named by Lane and Seaman has been correlated with the Freday Formation (on lithol ’ B e gault Ste Mariep::d at Grindstone Point in the extreme north of ing generating vigorous erosion gf weathered uplands and de osF:- the entire section of the sandstone. 1977: Geology of the Huronian Belt between Sault Ste. Marie and THRE: GRBdly orl NIR: AR Sk OF Lk SUpe; P P e ORP| OF L'IHE WP. OE‘NH}P’ P TS, 2 W
: ! , : E ologic occurs on St. Joseph Island, as was claimed by Liberty (1980). . : north o Dl GRFOras Vi i DO P . g =3 : . p.203-221 in Geology and Tectonics of the Lake Superior Roy, J.L., and Robertson, W.A. ; RBYES.
(1907) from the town of that name at the base of the Keweenaw grounds and due to its stratigraphic position below the Jacobsville : the area shown. On Highway 17, north of Laird, the basal uncon- tion in alluvial fans and braided streams. In Ontario, the present In the recent past, the sandstone has been used widely for Blind River, Ontario; Geological Survey of Canada, Memoir Basin, Geological Sociely of America, Memoir 156, edited kb, tson, . ‘ k. TS %.\ WP Bl S o JJ
Peninsula in the Upper Peninsula of Michigan. Since most of the Formation. The stratigraphic relationship between the Freda and formity of the Jacobsville Formation is exposed, with large blocks day topography is probably not dissimilar to' that pertaining in Late building $tone, as a walk down Queen Street, Sault Ste. Marie, will 383, 87p. by R. J Wold and W.J. Hinze. ’ - 1978: Paleomgg?eu;swm ncéf the Jacgbfswue F::ormatnon 1a1n1d the Ap- A ~ N Hoas ~ P X -\7{‘4
outcrop of the Jacobsville Formation is in the area along the Lake Jacobsville Formations is unknown in Michigan. In 1976, a Sedimentology of the Jacobsville Formation of the nearby Huronian metasediments enciosed in a sandy ma- Keweenawan time, aithough climatic differences make the active demonstrate. A single small quarry on the Root River, north of the Giblin, P.E. . , pa'enft iy o Z‘(’: s ;?QG”‘G’F‘I"Q'.'N i?e;o '67r? AT i | A leid N Mk | N, -
Superior shoreline of the Upper Peninsula, the bulk of the stratig- borehole was drilled at Alona Bay by Moncrieff Uranium Mines _ : _ _ ' trix. At the outcrop east of Bowdages Corner in the Goulais River geomorphic processes very different. Thus, many boundaries of city, is the sole remaining producer of the sandstone for construc- 1974: Middle Keweenawan Rocks of Batchawana-Mamainse Point Kalliokoski, J. _ . $6¥ﬁm: Roqghioda, 13323’ e eophysic . xR 1 - \k,g/ ¢ 8. \TAY | A
raphic and sedimentologic data has been collected there. How- Limited to 452.6 m, which showed the presence of a gradational Hamblin (1858) identified three facies in the widespread outcrops valiey, the conglomerate is composed of quartz pebbles and the Jacobsville Formation are shown as faults; these may be one tion purposes. Perhaps the true economic significance of the Area: 20th Annual Institute on Lake Superior Geology, Sault 1982: Jacobsville Sandstone; p.147-155 in Geology and Tectonics 5 ' il ok Reserve /11 IV e Ny
ever, despite repeated stucl!es of the pl_'\it. the age of_ the unit hag contact between the Mica Bay Formalicn and the overlying Jacob- of the Jaoo_bswllq Fmtm in Michigan. An impersistent basal oobples. most of which have been shattered by local fauiting. The of three configurations. Jacobsville Formation is in the provision of low-lying ground upon Ste. Marie, Ontario, p.39-67. i of lhe‘ Lake Supenor Basin, Geological SOC_IGW of America. Thwaites. F.T. *“—ﬂ y Ljf&gf-;. g b
not been determined unequivocally. Initially, general lithologic evi- sville Formation (Geoscience Data Files, Exploration Report Kin- conglomeratic facies is composed of locally derived clasts and available natural outcrops substantiate the fluvial depositional 1. Normal faults exposed at the surface (e.g. northeast of Havil- which construction is easy, and as a source of groundwater. Giblin. P.E.. and Armburst. G.A Memoir 156, edited by R.J. Wold and W.J. Hinze. 1912: Sandstones of the Western Coast of Lake Superior; Wiscon- LS i B e o e =]
dence prompled Thwaites (1912) to correlate the unit with the Late caid 0023-Al, Geoscience Data Centre, Ontario Geologicai Survey). often occurs in channel-fill structures. The second facies is environment hypothesis. " land Bay). These two factors controlled the location of original settiements gz £ . T Lane, A.C., and Seaman, A.E. sin Geological Natural History Survey, Bulletin, Volume 25, ] \ S STty K’m >
Faewee::waanl_ age Basgli:lngrotg ofb Wisconsin. Hamblin (1958) Lhe ;:‘aleomagneilc data of Roy and Roberison (1978) indicates termed the “lenticular sandstone” facies by Hamblin (1958), the During the summer of 1882, a very large exposure in the 2. Faults which initiated the erosion and formed the original and thus modern towns. T Batchawa?a, MGOINE. Distiies. Campric; Ol Divigion of 1907: Notes on the Geological Section of Michigan Part 1; The p.1-109. L e Y U Desbarats)®|
vour ower an iddle ri - i ie is sianifi ‘ i i d 5 > : ? ' ‘ -63 360. : r ; G TR X Fan .
ambrian age, based on peirog that the Jacobsville sandstone at Sault Ste. Marie is significantly name expressing the variable bedding thickness of the sandstone sandstone was created by the Great Lakes Power Company during depositional area (i.e., a valley floor), but which have been Mines, Colour Map 2251, 1:63 360 pre-Ordovician: Journal of Geology, Volume 15, p.680-695. ] Z ¢ g 3'60 o0
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